In this paper, we investigate the solvability of a class of semilinear elliptic equations which are perturbation of the problems involving critical Hardy-Sobolev exponent and Hardy singular terms. The existence of at least a positive radial solution is established for a class of semilinear elliptic problems involving critical Hardy-Sobolev exponent and Hardy terms. The main tools are variational method, critical point theory and some analysis techniques.
Introduction and Main Results
In this paper, we are concerned with the existence of positive radial solutions for the following semilinear elliptic problem with Hardy-Sobolev exponent and 
The reason why we investigate (1.1) is the presence of the Hardy-Sobolev exponent, the unbounded domain N  and the so-called inverse square potential in the linear part, which cause the loss of compactness of embedding
Hence, we face a type of triple loss of compactness whose interacting with each other will result in some new difficulties. In last two decades, loss of compactness leads to many interesting existence and nonexistence phenomena for elliptic equations. There are abundant results about this class of problems.
For example, by using the concentration compactness principle, the strong maximum principle and the Mountain Pass lemma, Li et al. [3] had obtained the In the present paper, we investigate the existence of positive radial solutions of problem (1.1). There are several difficulties in facing this problem by means of variational methods. In addition to the lack of compactness, there are more intrinsic obstructions involving the nature of its critical points. Based on a suitable use of an abstract perturbation method in critical point theory discussed in [5] [13] [14] , we show that the semilinear elliptic problem with Hardy-Sobolev exponent and Hardy singular terms has at least a positive radial solution.
In this paper, we assume that h satisfies one of the following conditions: 
This idea is essentially introduced in [5] 
It is well-known that the nontrivial solutions of problem (2.1) are equivalent to the nonzero critical points of the energy functional 
solves the equation (2.1) and satisfies ;
, where , ; Passing to a subsequence we may assume that n u u Suppose that 0 f satisfies:
f has a finite dimensional manifold of critical points Z, let
D f z is a Fredholm operator with index zero;
Hereafter we denote by Γ the functional Z G .
Let 0 f satisfy (1)- (3) above and suppose that there exists a critical point z Z ∈ of Γ such that one of the following conditions hold:
2) z is a proper local minimum or maximum;
3) z is isolated and the local topological degree of ′ Γ at z , Journal of Applied Mathematics and Physics To prove this claim we will use Fourier analysis. We introduce some notation that will be used in the following discussion. If 
